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A Proof of the Binomial Theorem when the Exponent is a
Positive Integer.

By R. F. MuirnEAD, M.A,, B.Sc.
(Q+x)-1 _
(1+=z) -1
ool -l=2{(14+2) +(L+2)" P+ o+ (1+2) +1) - (i)
Thus (1+a)*~1 is divisible by .
Hence (1+x)"=1+ terms in x and its powers.

l+a'+ Q4+ +(Q+ay+.. +(1+2)+1;

Then (i) may be written:
(1+zy=1+2{n+ terms in x and its powers}
=1+ mx + higher powers of z. - - - (ii)
Now (a+b)"=a"+(n, 1)a™'b +(n, 2)a™*+ ... + ",

where (n, 1), (n, 2)... are numerical coefficients independent of
a and b, and by (ii) we see that (n, 1)=n.

Again (1+x+y)" =1 +2)"+n(l +2)" 7y + (n, 2)(1 + )" + ... (iii)
Also (1+z+y)=a"+nz" (1 +y) +... +(n, )2 (1 +y) + ... (iv)
The coefficient of ™"y in (iii) is n.(n -1, r-1);

the coefficient of "y in (iv) is (n, r).7r.

Hence (n,r) = ;:—('n-l, r—1)
n n-1
= —_—, - _2
- 'r-l(n 2, r=2)
_n n-1 (n-r+1)
= p ")‘—1 ...... 1 .
Thus (a+b)"=a"+na‘°‘b+n'1";laﬂ—=b2+...
na-l.n-r+l R
1.2 ... a™b +...+b .
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